and a more complex stimulus. Am. J. Physiol. 218(4): 1102-l 107. 1970.-The response of a single neuron to an oscillating light-dark edge in the visual field (simple stimulus) was compared to the response when a second edge was added at a variety of distances from the first (complex stimulus).
It was found that the second edge often influenced the response to the first from positions beyond the apparent receptive field limits. Response to one edge could be augmented or diminished by the addition of a second edge, but the response to the more complex pattern was not predictable from the response characteristics for the simple pattern.
retentive field NUMEROUS RECENT studies have been concerned with the responses of single cells in the cat visual cortex to an "edge" or light-dark boundary oscillating in an animal's visual field (2, 4, 5, 10) . Such a simple stimulus pattern is composed of a single brightness discontinuity along one axis of the receptive field of a cell. Because the edge extends far beyond the limits of the receptive field, the neuronal response to the edge alone is not complicated by a response to the ends of the edge, and it is thus the simplest form of patterned stimulus.
Most neurons in the striate cortex are highly responsive to specific orientations, directions, and speeds of movement of an edge, its contrast, and binocular fusion. The outstanding success of earlier studies has encouraged speculation that an animal's complex visual environment may be resolved by the integrated activity of neurons responding to light-dark edges within the neuronal receptive fields (9). In addition, one wonders if the response properties of a group of neurons can be predicted from a knowledge of the receptive fields of the individual neurons and, further, if the responses of a neuron to multiple edges will be a simple function of the neuron's response to one. Theorists who apply single cell data to perceptual phenomena use information derived from single neurons to interpret the activity of groups of neurons: often they then assume some sort of summation process or "building-block" approach with the neuronal receptive fields as the basic units. To assess the value of such an approach, the responses of a single cell to one edge alone within the visual field may be compared to those responses when two lightdark edges are presented simultaneously. In a related study, Mandl 2. Variability of response measure. Each point represents a cell which has been exposed several times to same oscillating stimulus pattern. Abscissa is number of spikes during response period as defined in text. Variation about this number is plotted on ordinate as square root of mean squared error (~/WE = 1/l/N 2 (xi -z)~). Middle line is linear regression line computed for these points, and outer two lines define limits of three standard errors on either side. See text for application of this graph.
Action potentials of both axons and cell bodies were encountered during a penetration with the microelectrode. Only cell bodies were recorded from the present study with the following criteria used to distinguish them from axons (7, 10): a) a biph asic waveform, usually negative-positive; b) an inflection on the leading edge; c) a leading edge rise time of at least 0.3 msec.
As the responses of a cell to several identical stimuli can vary considerably (15) is shown in Fig. 2 plotted against the average number of spikes in each cell's response period. A linear regression line fits the observed points fairly well and all the points fall within three standard errors of the regression line. If the number of spikes in the response period when a second edge was introduced into the visual field exceeded by more than three standard errors the variation predicted by the regression line for the control situation (when one edge was used as the stimulus), the cell was said to have been "excited" by the new stimulus (Fig. 3) . Conversely, a decrease by at least three standard errors was termed "inhibition" (Fig. 4) . For example, a cell discharging 20 times during the response period with one edge would be said to have been excited if it responded with 27 or more discharges to two edges, or to have been inhibited if it had 13 or less discharges in the same period. 
Incidence of inhibitory interaction.
With edge separations of Z-3" incidence of inhibitory interaction is high. This incidence tapers off at greater and lesser separation, but was detectable fairly often at separations over 10". 
Incidence of excitatory interaction.
Incidence is highest at edge separation of Z-3", falling off sharply at greater separations, but detectable in occasional cells at separations over 20". of interaction increases as the edge separation decreases, down to a separation of about 2". With separations of less than 2" the probability of an excitatory or inhibitory effect, as defined above, appears to diminish. The incidence of excitatory effects decreases quicker with increasing separations than does the incidence of inhibitory effects. The lateral extent of the excitatory or inhibitory effect for any particular cell seems to be related to the retinal position of its receptive field; cells with peripheral receptive fields show interaction effects over larger areas than those with central fields. In Figs. 8 and 9, the farthest distance over which a cell could be influenced by a second edge is plotted against the distance of the center of the cell's receptive field from the center of the area centralis; the lateral extent of the inhibitory influence increases as the distance of the receptive field from the fovea increases (Fig. 7) , but it is not clear if there is such a direct relationship for excitatory interactions ( Fig. 8) .
; -. t : l---l 9. Example of a complex response.
Al: PSH for one edge; AZ: PSH for another edge 1.3" from first; A3: PSH for both edges oscillating together; BI: early activity in response to one edge (corresponding to AZ); BZ: early activity in response to two edges (corresponding to A3). Response AZ: PSH of response to one edge at best position; AZ: PSH of response to two edges 2.6" apart;
BZ: early activity in response to one edge at best position ; BZ: early activity in response to two edges 2.6" apart.
The responses elicited from a few of the 3 1 cells studied were atypical in either of two ways; either the effect of the second edge was different for each of the two directions of stirnulus movement (Fig. 9) , or the apparent direction of response modification differed according to the method of an;$sis (Fig. 10) . Figure 9 A comparison between the poststimulus histogram and the early activity during the first 10 stimulus cycles is shown in Fig. 10 
